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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

! (b) the invention was patented or described in a printed publication in this or a foreign country or in public 

use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 44, 46-49 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Cheung et al. (US 6,303,523). 

Cheung describes a method for depositing a low k dielectric layer having 
improved moisture barrier properties (col. 5, line 25-28) comprising the steps of: 
generating a film forming gases including dimethylsilane (claimed silicon-contained 
organic compound), hexamethyldisiloxane (claimed silicon-contained organic compound 
having a siloxane bond) (col. 3, line 50-55; col. 5, line 41, 59; col. 7, line 30-36), in 
addition N2 (col. 14, line 14) and H20 at flow rate ratio to the silicon-contained organic 
ciompound of 12 or more (col.6, line 10-14; col. 14, line 10-14); applying a power at high 
RF frequency of 13.56 MHz to the gases and a bias of 360 KHz (col. 9, line 1-5) and a 
pressure of 0.2-20 Torr (col. 14, line 17) to generate a plasma so as to form a low-k 
insulating film on the substrate whose temperature would be raised; annealing the low-k 
layer at temperature about 400 degrees Celsius (col. 7, line 46-50). 
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Referring to claim 48, the method further comprising compounds include -C-H 
bonds or CHF compounds (col. 5, line 25-35; col. 6, line 35-49). 

Referring to claim 49, the wirings comprises of Cu (col. 16, line 32-35). 
Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
! invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cheung and further in view of Xu et al. (US 6,656,837). 

Referring to claim 39, Cheung doesn't describe the annealing in an atmosphere 
of nitrogen or inert gas. Xu teaches a step of annealing the deposited low k layer where 
in inert gases can be added to the annealing atmosphere (col. 7, line 50-55). One 
skilled in the art would find it obvious to add inert gas because it has been successfully 
used in annealing the layer to prevent shrinkage or deformation of the layer as taught by 
Xu (col. 7, line 50-55). 

5. Claims 34, 37, 38, 42, 43 are rejected under 35 U.S.C. 103(a) as being 

! 

unpatentable over Cheung and further in view of Lee et al. (US 2005/0042889). 
i Referring to claim 34, Cheung doesn't describe the step of bringing the low-k film 
into contact with a plasma that is generated from He, Ar, H2 or deuterium. Lee teaches 
to anneal the dielectric layer using a plasma anneal process having Ar, H2 or He 
(paragraphs 0103, 0104). One skilled in the art would find it obvious to anneal the 
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I 
l 

dielectric layer using a plasma having He, or H2 because it has been successfully used 
in annealing the layer to prevent shrinkage or deformation of the layer as taught by Lee 
(paragraph 0103). 

Claim Rejections - 35 USC §112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 37, 42, 44, 46, 48, 50, 52 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Referring to claims 37, 42, 48, 52, it is not clear what it is meant by the limitation 

i 

CxHyFz or CxHyBz ( x.v are 0 (where, except the case x=v=0 ) or a positive integer, z is 
a positive integer). 

Referring to claim 44, it is not clear by the limitation "...forming a barrier 
insulating film on the substrate whose temperature is raised ". 

Referring to claims 46 and 50, the limitation "...while at least the power of the 
frequency of 1 MHz or more out of the power of the frequency below 1 MHz ..." is vague. 

8. Claim 50 recites the limitation "the barrier insulating film". There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Objections 
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9. Claims 37, 38, 42, 43 are objected to because of the following informalities: 
claim 37 is the same as 42 and they both depend on the same claim 34. It is the same 

t 
t 

for claims 38 and 43. Appropriate correction is required. 

Allowable Subject Matter 

10. Claims 35, 36, 40, 41 , 45 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claims 35, 36, 40, and 41 are allowable because applied prior art doesn't teach 
or suggest the step of annealing the low-dielectric insulating film is followed b the further 
step of removing a surface layer of the low-dielectric insulating film. 
! Claim 45 is allowable because applied prior art doesn't teach suggest in the step 
of forming the barrier insulating film, a power of a frequency of below 1 MHz is applied 
to the substrate to bias the substrate and to generate a plasma of the film forming gas 
by the power of the freguencv of below 1 MHz so as to react it , and thus the barrier 
insulating film is formed. 

1 1 . Claims 50-53 would be allowable if rewritten or amended to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action. 

Claims 50-53 are allowable because applied prior art doesn't teach or suggest 
applying a power of a frequency of below 1 MHz to the substrate to bias the substrate 
and to generate a plasma of the film forming gas by the power of the freguencv of below 
1 MHz so as to react the plasma, and thus forming a first insulating film. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Duy-Vu N. Deo whose telephone number is 571-272- 
1462. The examiner can normally be reached on Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 



for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

i 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number 
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Primary Examiner 
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